MEMORANDUM FOR: NCEP Model |nplenmentation Scientific Review
Team

FROM John H. Ward, Chief
Producti on Managenent Branch

SUBJECT: Proposed Addition of Six WRF Menbers to Short
Range Ensenbl e Forecast System ( SREF)

The Environnental Moddeling Center (EMC) has proposed
addi ng si x additional Weat her Research and Forecast nodel
(WRF) runs to the Short Range Ensenbl e Forecast System ( SREF).

These six nmenmbers will be added to the current fifteen menber
SREF systemwith forecasts for all 21 nenbers out to 87
forecast hours. WRF nenbership will be conposed of both the
WRF- Non Hydrostatic Model (WRF-NWMM) and WRF- Advanced Research
VWRF (WRF- ARW cores with both NMM and ARW physics suites and
one control and one breeding pair for each core and physics
configuration.

Proposed Changes

The six new WRF nmenbers will be run to cover North
America. However, the WRF can currently not be initialized
with North American Mesoscale (NAM Data Assimlation System
(NDAS) raw restart files since the WRF SI can only read in
pressure grid files. Therefore, all runs will be initialized
with G obal Forecast System (GFS) pressure grid files. The
physi cs configurations of both WRF are detail ed bel ow

In addition to the six new WRF nenber runs, the follow ng
fields will be added to the SREF ensenble file outputs:

| nst ant aneous precipitation rate
Surface visibility

Surface w nd

Sur face Al bedo

Ski n Tenperature

* X X *



The initial

and breeding condition configurations for the

new WRF nmenbers are outlined in the table bel ow

Core Physics |Breeding |Initial LSMinit process
suite condi ti ons/LBC
NMW2 NIVM ctl, GFS (T382) v Truncated from
pl, nl deg pressure NDAS- 12 km | and
file / MREF states to 32 km
ensenbl e pair
5
ARW/2 NCAR ctl, GFS Y% deg Truncat ed NDAS-12
pl, nl pressure files [initial states to
| MREF 44 km
ensenbl e pair
1
The details of the physics suites used for each WRF core
are summari zed bel ow
Suit |[LSM Sfc Layer PBL Conv | M crophysic | Radiation
e . S SW LW
Par a
m
NVM NOAH+ | Mel | or - MyJ BMJ Ferrier Laci s-
, 4 Yamada- TKE Hansen/ GFD
soi | Janj i c(MyJ L
| ayer |)
S
NCAR | NOAH, MVbB Yonsai KF Ferrier Dudhi a/ RRT
4 simlarity |e M
soi | thry State
| ayer Uni v
S (YSU)

The tabl e bel ow summari zes the hori zont al
three WRF- ARW and five RSM

structure of the three WRF- NVM

and verti cal

menbers. The 10 NAM Eta menbers currently running in SREF
remai n unchanged.

Par anet er WRF- NMM WRF- ARW

Grid Spacing 40 km 50 km

NX, NY ?7? 215x175

Z 50 hybrid signma-p 35 Eul erian Mass

| evel s

| evel s




Time step 100 sec 100 sec

Physics Tine step 180 sec/radiation Radi ati on called
cal l ed hourly every 600 sec

Vertical Danping No Yes

Anti ci pated i npact of forecasts

Based on both the daily observations of forecasts and the
obj ective verification statistics, the changes descri bed above
will lead to inprovenents in nmenber forecasts described by Du
, et al. 2004 and McQueen, et al, 2005. Preprints and
presentations are found at :
http://wwit.enc. ncep. noaa. gov/ mm/ SREF- Docs/

Duri ng September 2005, increase in nmean forecast accuracy
and inmproved spread variance was observed in surface and upper
| evel field. Inproved spread was al so observed in the
precipitation forecasts. Therefore this change was i ncl uded
in the SREF change package, because it is expected to inprove
nodel performance over all seasons.

Descri ption of testing

Most of the individual conmponents of this change package
were tested using EMC s and NCO SREF parallel systeny details
of this individual tests can be found on the EMC SREF parall el
web page. Since August 2005, the full package of changes has
been undergoing real-tine testing. The description and
evolution of this parallel test is docunented on the EMC SREF
reference web page at http://wwt . enc. ncep. noaa. gov/ nmb/ SREF-
Docs

Graphical plots of various SREF products fromthe
conbi ned 21 menber system can be found at:
http://wwit.enc. ncep. noaa. gov/ mmb/ SREF/ SREF. ht m

Qut puts of the SREF nean, spread and probabilistic output
will be found at:
ftp://ftpprd. ncep. noaa. gov/ pub/ data/ nccf/com sref/ paral




Statistical summari es

Averaged time series of operational and parallel SREF
forecasts vs observations for the Continental U S. are found
at :

http://wwt.enc. ncep. noaa. gov/ nmb/ SREF- Docs/ veri f/ paral

Request for Eval uation

Pl ease conplete the attached “Intent to Participate” form
and return to NCEP. Li st. Model Eval Feedback@oaa. gov no | ater
than 31 October 2005. If, in your estimation the nature of
t he proposed change would have little or no inpact on the
forecast process in your Region or at your Service Center,
sinply indicate that you do not intend to participate in the
subj ective evaluation and return the form

The participants need to conplete the attached “Model
| mpl enent ati on Subj ective Eval uati on Report” form and return
to NCEP. Li st. Model Eval Feedback@oaa. gov no | ater than 28
Novenmber 2005. Please indicate the overall performance of the
new version of the SREF, with any additional comrents on
specific cases with particularly good or poor performnce.

A final coordination teleconference will be scheduled in
early Decenber to review the objective eval uation and address
any outstanding issues. Based on the outcone of that
tel econference EMC and NCO wi I | prepare a recommendati on for
Dr. Uccellini.

Poi nts of Cont act

Jun. Du@uoaa. gov 301-763-8000 ext 7593
Jeff. McQueen@oaa. gov 301-763-8000 ext 7226
Ceof f. Di Mego@oaa. gov 301- 763-8000 ext 7221
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Intent to Participate
Model | nplenmentation Subjective Eval uation

Scientific Review Team Menber :

Team Menber E-mail:
Regi on or Service Center Representing:
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Service Center Director:
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Proposed Changed:
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